AP® CALCULUS AB
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Caren rides her bicycle along a straight road from home to school, starting at home at time f = 0 minutes
and arriving at schooi at time ¢ = {2 minutes. During the time interval 0 < ¢ < 12 minutes. her veioeity
¥{r], inmiles per minute. is modeled by the piecewise-linear function whose graph is shown above.

{a) Find the acceleration of Caren’s bicycle at time f = 7.5 minutes. Indicate units of measure.

12
{(b) Using correct units, explain the meaning of _{0 [v{£) dt in terms of Caren's trip. Find the value
12
of jo v(2)| dr.

{¢) Shortly after leaving home, Caren realizes she left her calculus hemework at home. and she returns to
get it. At what time does she turn around to go back home? Give a reason for your answer,

{d) Larry also rides his bicycle along a straight road from home to school in 12 minutes. His velocity is

modeled by the function w given by w(s) = %sin(%{], where w(r} is in miles per minute for
0 < £ <12 minutes. Who lives closer to school: Caren or Larry? Show the work that leads to your
answer.
- o om v(8) —v(7 o 2 I :answer
(a) a{7.3)=vi{75) = M = =01 miles/ ninute” 2 { .
8§ -7 I : units
12
(b) Jlo |vi{#)! dt is the total distance, in miles, that Caren rode 5 { | : meaning of integral
during the 12 minutes from 1 =0 to 7 = 12, L: value of integral
12 2 4 12
j [v(e}] dr = |-r vy dr — '[ vir) dr + L v{f) di
0 -} N
=02+02+1.4 =18 miles
¢y Caren turns around to go back home at time §/ = 2 minutes, A, 11 answer
This is the time at which her velocity changes from positive | 7" | 1 : reason
to negative.
12
(d) L wit) dt =1.6; Larry lives 1.6 miles from school. 2 : Larry’s distance from school
I.|: | @ integrat
.[r; v(rb et =1.4; Caren tives 1.4 miles fram school, 3 U ovalee
Therefore. Caren lives closer to school. I': Caren’s distance from school
[ and conclusion
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Question 6
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The velocity of a particle moving along the x-axis is modeled by a differentiable function v, where the
position x is measured in meters, and time ¢ is measured in seconds. Selected values of v(1} are given in the

-

table above. The particle is at position x = 7 meters when ¢ = 0 seconds.

fa) Estimate the acceleration of the particle at r = 36 seconds. Show the computations that lead to vour
answer. Indicate units of measure.

40
(b} Using correct units, explain the meaning of Lo v{¢) dt in the context of this problem, Use a

A1 )
trapezoidal sum with the three subintervals indicated by the data in the table to approximate I v}
20
(c) For 0 € < 40, must the particle change direction in any of the subintervals indicated by the data in the
table? If so, identify the subintervals and explain your reasoning. 1{ not. explain why not.
(d) Suppose that the acceleration of the particle is positive for 0 < 7 < 8 seconds. Explain why the position
of the particle at ¢ = 8 seconds must be greater than x = 30 meters.

1 :units in {a) and {b)

. . a0y - v(32) 1) T
{a) w(36) =1 (36} = -3 % imeters / sec 1 answer
40 . . . L . i i 40
(b) Lo v{#) dt isthe particle’s change in position in meters from time | : meaning of J’m vt} de
{ = 20 seconds to time ¢ = 40 seconds. 3 2 : trapezoidal

approximation

50 {20) + (25 {25) + v(32 (32} + v(40
L_P‘U'Jfff ¥l )"}1( Jllw.+1{ '})rx{g }_7+1(_> }jt( }-8
= ~75 meters

{c) v{8) >0 and v(20} <D
v{32) < 0 and w43} > 0
Therefore, the particle changes direction in the intervals
B<r<20and 32 <1 <40

I

I answer
I : explanation

(d) Since V(1) = a(t) > 0 for 0 <1 < 8, w(t) 2 3 on this interval,

3]

‘ { 1) = ale)

§ Cay At : 3
Therefore, x(8) = x(0) + J’ﬂ Wr)dtz7+8 3> 30 - explanation of x(8) > 30




AP® CALCULUS AB
2008 SCORING GUIDELINES (Form B}

Question 2

Fortime r 2 0 hours, let r{¢) = 120(1 et ] represent the speed. in kilometers per hour, at which a

car travels along a straight road. The number of liters of gasoline used by the car to travel x kilometers is
- i
modeled by g{x) = O‘ODX(I oY )

{a) How many kilometers does the car trave! during the first 2 hours?

(b} Find the rate of change with respect to time of the number of liters of gasoline used by the car when
¢ =2 hours. Indicate units of measure,

(¢} How many liters of gasoline have been used by the car when it reaches a speed of 80 kilometers per
hous?

: 1 :integral
(a) L. r{t) dr = 206.370 kilometers 5. { integra
)

1 :answer

dg _dg v dx

- @A 2 :uses chai
(b) A ?) 3. { uses ch’ur‘1 ruIe.
i I answer with units
dg|  _ dg
7 e - r(2)
=2 * lx=206 370
= (0.050)(120) = 6 liters/ hour
{c) let T be the time at which the car’s speed reaches J 1 : equation (¢} = 80
80 kilometers per hour. 4: 4 2 distance integral

) P canswer
Then., #(7) = 80 or T = 0.331433 hours.

Attime 7, the car has gone
T
(7)) = _[U #(t) dr = 10.794097 kilometers

and has consumed g(x(7)) = 0.537 liters of gasoline,
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